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T^F UNITED fiT^TFS PATEN T AKiD TRADEMARK QFFICg 



APPLICANTS: 
SERIAL NO.: 
FILED: 
FOR: 



GROUP NO: 
EXAMINER: 



RBNHOLD KLIPPER ET AL 
10/687,780 

OCTOBER 17, 2003 A...^.rQe 
PROCESS FOR PREPARING MONODISPERSE ION EXCHANGERS 
HAVING CHELATING FUNCTIONAL GROUPS AND THE USE 
THEREOF 
1713 

T. ZALUKAEVA 



t ygCI-ARATlOW UNDER 3 7 CFR 1.132 

1. Reinhold Wlpperof Geilenkircherstr. 29. 60933 Cologne. Germany, declare as fbllows: 

1 1 studied Chemistry at the University of Cologne and obtained a doctorate in '^^^^ '"^^^^^^^ 
" Since 1981 1 have l«en employed by Bayer AG In Leverkasen. Germany, as . ^^ ^^^ 
for development of new ion exchange,^. With the .pin- off of Bayer's <=^^!^ f^'^J'^'^'^" '"^^^^ 
am now «nployed at La,«ess Deutschland GmbH as a .^search chemist « the Business Unit 
ION-EXCHANGERS. 

2. 1 «n an irwentorof and familiar with the subjactmatter of the above-ldentffled United States patent 
application. 

3. I performed or supeivtead the ftHiowIng experiments: 

New Example 2 for the manufaohiring of a macroporous, monodispen« <^';^J^^^^ 
with aminomethyl phosphonic acid aroup* according to the present mvention (by the so called 
phthalimide process) 

2a) P«paraUpn of the monodlapeme macropoK«,a bead polymer based 

diviiiylb«n»»ie, and ethyistyrene (the same pfoeeduie as alieady described tor 
Example 1 on page 1 2 of the specification) 

3000 g of deionlzed water were placed In a 10 liter glass reactor, and a 
ft«n 10 g of gelatin. 16 g of disodium hydrogen phosphate dodecatjydrste and 0 J3 g ^ 
resorclnol in 320 g of deionized water was added and thoroughly T"^* ^'"P^*"^. 

of the mixture was controlled to 25 'C Then, with stirring, a mixture made from 3200 g of 
microencapsulated monomer droplets with a narrow particle size distribution and made 
from 3 6% by weight of divinylbenzene and 0.9% by weight of ethylstyrene (used in the 
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^dMny«3enzene). O-^^^J^^^^^^^^^r^ a high proportion of 
hardened ""^P'^ °°^^:'td"SSo^^ 4^^^^^ » 

aooorting to a temperature p«.gr«« ^^J^' i„ vacuo at 80-C. This gave 1893 9 
oeoted. using a 32 Mm screen. ^. „ana* partlcte atza 

cf a sphericat polymer v«ith an a^rage part«te «ze of 4W l-n. 
distribution, and a smooth surface. 

r.p.^.»da^n.appaa.noef^abo.eandt^abu-caans^ 

1507.1 9 of dichloroethane, 30S g ,^ J^*"^^^^. o, tha suspension 

welgf^t I6m«lln «ere placed in a ^"^^ "^JXt^e- wat«r v«s than 
was adjusted to flom 5.5 to « '^^.^^^^^me^ and the tBsultanl vrater 
^xnoved by distfflatton. 22.4 ^^^^^Z^'^^cA 

was removed by <''^'^'^JtlT rTn,a«^^ bead polymer prepared 

r«W of amWomethylalad bead polymer. 1100 ml 
Composition by Elemental analysis: 
carbon: 77.3% by weight: 

hydiogen: 5.1% by weight; 

nmogen: 5.2%bywe«M; 
Remainder oxygen, 

974 ml of 20% strength by weight aqueous ^^^J^ suspension was heated 

tampaiature Into 1070 ml «f 

» 1 80^ and stined fbr 6 hours B» this temperature. 

The resultant bead polymer was washed delonized water. 
Yield of amlnomeihylated bead polymer. 875 mi 
Composition by elementei analysis: 

carbon: 81.4% by weight 

hydrogen: 8.2% by welgW; 

nibogen: 9.5% by weight; 

oxygen: 1.9% by weight 
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2d) 



From the composition of the amlnometnylated bead 
be caloHated tnat on statistical average per aromajc 
diVinylbenzena unils^ 1.01 hydrogen atoms were 



polymer by elemental analysts, it could 
.^c rtng - stemming fomi the styrene and 
s jbstltuted by aminomethyl groups. 



PTB^n Of the ion .xchanger having ch-Wlna ami«omethyl phosphonic acid 

delonfeed v«ter. V«thout coo.ir.9 215.6 g of J^P^^"* 
suspension vrtWn 16 minutes. Ttie mixlme was ahrred tor 30 minutes. 

tempecalure shouW not reach mom . ^.^J 3 g of 29.8% strength 

6 hours under siirririg- 

, -^o iHon ^»ied the ion exchanger filtered off and placed Into a glass 
The suspension was then cooled, ^'^^^^^ hydroxide was 

column. From the top of thecolumn 4% st^^^^ .^^ 

,„etei«i until the ion a)cchanger was '^^^J^^ ^d solid 

Na(sodium) torn. Finally tt« Ion exchanger was classified to remove soiuDie 



exchanger having aminomethyt phosphonteaddchelatina groups: 



Yield of Ion 



H-fbrm-elOml 
Na-form: 916 ml 

Total capaidty of the resin; 3,348 mol/l 
Composition by elemental analysis: 

nitrogen: 4.1% by weight 

phosphorous: 13.0% by weight 

Molar raitoplKisphoroua to nitrogeiir 1.43:1 



BEST AVAILABLE COPY 



4. T«.-^-«-<-««^-«--'-«'j':s:^^^ 



inl 



and that all statements made on '"^•r.^^tv^^^J^^ and the lite so made 

these ^mentswem made wahthe^gjtt^^ ^ ^ 

are punishable by fine or hnpfiaonmert. or both, under Secwn iwi 
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Stetes code and that .uch w.«fUl telse statements may Jeopa«J<za the vaKdity of the epp«cation or 
any patent issuing therefrom. 

Signed at Levertcusan. Gemwny. ttite 22* day of August 2005. 



RelnhoM Kllpper 



V 
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RECEIVED 
OEMTRAL FAX CENTER 

SEP 0 9 2005 



.M UNITED ftWP« PATEivrr ftMP TP/^PFWPK OPF'QS 



APPUCANTS: 
SERIAL NO.: 
FILED: 
FOR: 



GROUP NO: 
EXAMINER: 



REINHOLD KL1PPER ET AL 

10/687,780 

?So2K Sr'S^epar.nq monodisperse .ON exchangers 

HAVING CHELATING FUNCTIONAL GROUPS AND THE USE 

THEREOF 

1713 

T. ZALUKAEVA 



1. Bruno Hees of Zum Sttdion 55. 40764 Langenfeld. Germany, declare as follows: 

1 1 studW ceramic chemisTry and applications at the University of Applied Sciences (UAS^^ 
G enzt^ausen. department of UAS. Koblenz. Germany, and fj^'-^f 
ceramics in 1967. Since 1967 I f>ave been employed by Bayer AG .n Leverkusen. ^^^^V' 
sreT99 as a senior engineer for development o, applteations by new ^^-^^^^^^^^^ 
spin, off Of Bayer's Chemicals division in 2005 I am now employed at Lanxess Deutsehland 
GmbH as a senior engineer in the Business UnH lON-EXCHANGERS. 

2. 1 am an Inventor of and familiar with the subiect matter of the above-ldentif led Unfted States patent 
application. 

3 I oeiformed or supervised the foHowing experimerits: 

SSLance S laboratory trials for Cu adsorption (noble 
exchange resins with functional groups of iminodiacetic acid (IDA) 

dfiimneralised water 

+ 1 8 mg Cu^*/L. using salt of Cu(II>sulfate, -„„™m.s 
; 620 mg H2O2/L as Jn additional component, using commoicial g^de of pemxidc 

tuit^inSrwith pH adjustment to pH 4 to 5. if necessary. . using sulfuric acid. 
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were analyzed for Cu content by AAS. 

Samples of a heterodisperee resin according to the prior art such as US * 
SSspe^d «sin according to the prsent invention were available m their Na-form. 

For the comparison test both samples had to be tramfencd from the Na- form into their 
H-f oral . 

Therefore 100 ml of the j«sin samples were exactiy measured in their delivery fofm 
S.en re^nerat^by 2 BV of H.SO4 10% and rii.scd by 5 BV demmeral.sed water t» 
obtain their H-form. 

Due to the shrinking the lesulting resin volumes were 74 xnl (heterodispersed resin) and 
78 ml (monodispersed resin) resp. 

The trials nin successively in order to adjust the peristaltic pump and to 
soecific flow rate of 40 BV/h for the different quantities of lestn samples m H-form. The 
^^^put wat^culated in BV and the chart shows the . 
^uent samples at several BV throughput. After fuU breakthrough of Cu on the 
SSs^e resin (accoitling to the prior art) has been attained the corresponding 
throughput was used also as maximum for the monodisperse icsin. 



4. 



5. 



The experiment shows that presently claimed monodisperse resins with imonodiacetio acW 
Chelating groups in the sodium form having higher total capacities than the ^^^^'^PJf [^^'""l 
Z ^S^a^ acid ch.la.lnfl groups in the sodium fomi according to US 5.804 6O6 s ov« a 
significant higher operating capacity and no increase of Cu leakage and therefore no 
breakthrough through the column (seethe attached chart) 

The undersigned declares further that alt statements made herein of his own knowledge are tr^ 
and that all statements made on infom^atlon and be«ief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the ''kej* "l"^ 
are pur^ishable by fine or imprisonment, or both, under Section 1001 of Title 18 of tlie Unrt«j 
States Code and that such wilKul false statements may Jeopardize the valldrty of the apptioation or 
any patent issuing therefrom. 

Signed at Leverkusen. Germany, this 31st day of August 2005- 



Bnino Hees 
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